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SWING CHECK VALVE WITH SECURED CAGE 

This application is a division of Ser. No. 286,979, 
pending ?led Dec. 20, 1988, entitled, “Swing Check 
Valve with Secured Cage.” 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Related subject matter is disclosed in U.S. Pat. Appli 
cation Ser. No. 168,506, ?led Mar. 15, 1988, entitled 
CHECK VALVE, now U. S. Pat. No. 4,809,735 ; U.S. 
Pat. Application Ser. No. 168,507, ?led Mar. 15, 1988, 
entitled, CHECK VALVE, now U.S. Pat. No. 
4,809,741; U.S. Pat. Application Ser. No. 049,383, ?led 
May 13, 1987 entitled SWING CHECK VALVE, now 
U.S. Pat. No. 809,738 and a U.S. Pat. Application enti 
tled SWING CHECK VALVE WITH SECURED 
CARTRIDGE, ?led on even dated herewith, now U.S. 
Pat. No. 8,852,603. 

BRIEF SUMMARY OF THE INVENTION 

1. Field of the Invention 
This invention relates to Swing check valves, and 

more particularly, but not by way limitation, to swing 
check valves adapted for use between ?anges. 

2. Background of the Invention 
Historically, in between-?ange swing check valves, 

sometimes known as wafer type valves, the seat and 
cage for supporting the disc have been retained in posi 
tion against movement either upstream or downstream, 
or both, by the ?anges at the ends of the valve; or, more 
correctly, by gaskets interposed between the ends of the 
valve body and the mating pipe ?anges. Such an ar 
rangement can be satisfactory if there is a gasket utilized 
for transmitting forces from the seat or cage to the 
adjacent pipe ?ange. However, if such a gasket is not 
available, such as in valves utilizing a spiral wound 
styled gasket, or a metal ring styled gasket, the ?anges 
do not provide resistance against movement of the cage 
and seat either upstream or downstream. 
The present invention provides various techniques 

for securing the cage, when the cage and seat are sepa 
rate members, or the cage and seat when those members 
are integrally formed, directly to the valve body. Each 
technique prevents movement of the cage and seat ei 
ther upstream or downstream in the valve body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view through a valve con 
structed pursuant to this invention. 
FIG. 2 is a separate side elevational view of the com 

bined or integral seat and cage of the valve of FIG. 1 
FIG. 3 is an elevational view of the integral seat and 

cage looking at the right hand side of the seat and cage 
as shown in FIG. 2. 
FIG. 4 is an elevational view of a lock ring utilized in 

the valve of FIG. 1. 
FIG. 5 is a partial cross-sectional view through a 

valve similar to the valve of FIG. I. 
FIG. 6 is a cross-sectional view through another form 

of valve constructed pursuant to this invention. 
FIG. 7 is a side elevational view of the cage of the 

valve shown in FIG. 6. 
FIG. 8 is an elevational view of the cage looking at 

the right side of the cage as shown FIG. 7. 

20 

25 

35 

45 

60 

65 

2 
FIG. 9 is a cross-sectional view through another 

valve constructed pursuant to this invention which is 
similar to the valve of FIG. 6. 
FIG. 10 is an end elevational view of another form of 

valve. 
FIG. 11 is a cross-sectional view taken along lines 

11—11 FIG. 10. 
FIG. 12 is a partial cross-sectional view through 

another form of valve. 
FIG. 13 is a partial cross-sectional view through a 

form of valve similar to that shown in FIG. 12 
FIG. 14 is a Cross-sectional view through another 

form of valve constructed pursuant to this invention. 
FIG. 15 is a separate cross-sectional view through the 

cage of the valve shown in FIG. 14. 
FIG. 16 is an end elevational view of the cage of the 

valve shown in FIG. 14 looking at the right hand side of 
the cage as shown both Figs. 14 and 15. 
FIG. 17 is a cross-sectional view through another 

form of valve constructed pursuant to this invention. 
FIG. 18 is a separate vertical cross-sectional view 

taken through combination seat and cage shown in 
FIG. 17. 
FIG. 19 is an end elevational view of the combination 

seat and cage shown in FIG. 18, with portions shown in 
phantom for clarity. 
FIG. 20 is a cross-sectional view through a modi?ca 

tion of the combination seat and cage shown in FIGS. 
17-19. 
FIG. 21 is a vertical cross-sectional view through 

another valve constructed pursuant to this invention. 
FIG. 22 is an end view of the valve of FIG. 21 look 

ing at the right-hand side of FIG. 21. 
FIG. 23 is a partial end view of the combination seat 

and cage member of the valve of FIG. 21. 
FIG. 24 is a vertical cross-sectional view of another 

valve. 
FIG. 25 is a separate cross-sectional view of the seat 

of the valve of FIG. 24. 
FIG. 26 is a side view of the cage of the valve of FIG. 

24. 
FIG. 27 is a vertical cross-sectional view of another 

valve. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring to the drawings in detail, and particularly 
FIG. 1, reference character 30 generally designates a 
valve constructed pursuant to this invention. The valve 
30 comprises a valve body 32 having a planar upstream 
end 34 and a planar downstream end 36. A flow pas 
sageway 38 extends through the body 32 interconnect 
ing the upstream and downstream ends 34 and 36. 
The valve body 32 is positioned between mating pipe 

flanges 40 and 42 interconnected by bolts 44 in the usual 
fashion. A spiral wound style gasket 46 is interposed 
between each of the pipe ?anges and the adjacent pla 
nar end of the valve body 32 to seal the valve body to 
the ?anges. Each gasket 46 is typically sized such that 
the inner diameter thereof is greater than the diameter 
of the ?ow passageway 38 through the valve body 32. 
A ring-like member, generally designated by refer 

ence character 48, is positioned in the valve body bore 
38 and includes a valve seat portion 50 and a cage por 
tion 52. The seat portion 50 has an annular seating face 
v56 facing downstream and containing a sealing ring 58. 
The cage portion 52 of the member 48 is in the form of 
the major portion of a ring surrounding the seating face 
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56. Also, the seating ring portion 50 of the member 48 
has a sealing ring 60 mounted in a mating groove 
around the outer periphery thereof which sealingly 
engages the wall of the bore 38 of the valve body 32. 
The wall of the bore 38 has an annular groove 62 

therein and the outer periphery of the cage portion 52 
has a mating groove 64 therein. A lock ring 66 is posi 
tioned in the annular groove 64 surrounding the cage 52 
and, in its relaxed state, is completely contained within 
the groove 64. The groove 64 is clearly shown in the 
separate view of the member 48 shown in FIG. 2 and 
the lock ring 66 is shown separately in FIG. 4 for clarity 
of illustration. When the member 48 is properly posi 
tioned in the valve body 32, the lock ring 66 is urged 
radially outward, or expanded, partially into the sur 
rounding groove 62 formed in the wall of the body bore 
38. The lock ring is expanded by a plurality of set 
screws 68 shown in FIGS. 1 and 3. Each set screw 68 is 
threaded into the cage portion 52 parallel with the cen 
ter line through the cage, and the inner end thereof is 
shaped, such as being tapered, to engage the lock ring 
66 and expanded the lock ring as the set screw is 
threaded in position. 
The member 48 is sized to extend substantially 

throughout the length of the valve body bore 38 and is 
held in operating position against both upstream and 
downstream movements by the lock ring 66 cooperat 
ing with the adjacent surfaces of the member 48 and the 
body 32, such that the member 48 is effectively con 
nected to the body 32. As previously indicated, the lock 
ring 66 is held in operating position by the set screws 68. 
As a result, the gaskets 46 are not utilized to hold the 
member 48 in operating position. 
The valve 30 also includes a valve disc 70 having a 

hinge pin 72 formed thereon. The axis of the hinge pin 
72 is parallel with the seating face 74 of the disc 70 
which mates with the seating face 56 of the valve seat 
portion 50. The opposite end portions of the hinge pin 
72 are journaled in bearing surfaces 76 formed in the 
cage portion 52. With this arrangement, the disc 70 can 
swing about the axis of the hinge pin 72 between its 
closed position as shown in FIG. 1 counter clockwise to 
its open position, (not shown) which is substantially 
ninety degrees from the position shown in FIG. 1. 
A slightly modi?ed valve 30 A is partially shown in 

FIG. 5. In this valve construction, the wall 38 of the 
valve body 32A has an annular shoulder 76 therein 
facing downstream, and the member 48A, has a mating 
annular shoulder 78 around the outer periphery thereof, 
whereby the shoulders 76 and 78 prevent the movement 
of the member 48A upstream with respect to the valve 
body. Also, a suitable sealing ring 80 is carried in a 
mating groove in the shoulder 78 to mate with the 
shoulder 76 and provide a seal around the member 48A. 
The member 48A is held in the valve body bore against 
downstream movement by a lock ring 66 cooperating 
with grooves in the member 48A and the wall 38 in the 
manner previously described. 
The modi?ed pipe flanges 40A and 42A of the valve 

30A shown in FIG. 5 are provided with grooves 82 in 
the seating faces thereof to contain metal ring styled 
gaskets 84. Each gasket 44 extends into a mating groove 
86in the adjacent end of the valve body 32A. The metal 
ring styled gaskets 84 provide an effective seal between 
the ends of the valve body and the adjacent pipe 
?anges, but do not provide any support for the working 
parts of valve positioned in the bore 38. 
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4 
The valve 88 shown in FIG. 6 comprises a valve 

body 90 having planar upstream and downstream ends 
92 and 94 for mounting of the valve between standard 
pipe flanges, but, for clarity of illustration, the pipe 
flanges are not shown. The valve body 90 has a bore 96 
extending therethrough interconnecting the upstream 
and downstream ends 92 and 94, and is provided with 
an annular shoulder 98 therein facing downstream. The 
shoulder 98 mates with an upstream facing shoulder 100 
formed on the outer periphery of a valve seat ring 102. 
Thus, mating shoulders 98 and 100 prevent upstream 
movement of the valve seat. A suitable sealing ring 104 
is mounted in a mating groove in the shoulder 100 to 
prevent the leakage of fluid around the seat ring 102. 
Also, the seat ring 102 is provided with a seating ring 
106 in the seating face thereof to mate with the seating 
face of a disc 70. 
The valve 88 also includes a ring-shaped cage 108 in 

the body bore 96 abutting the downstream end of the 
seating ring 102 and which surrounds the seating face of 
the seat ring 102. As shown in FIGS. 6 and 7, the cage 
108 has bearing slots 110 therein facing the valve seat 
102 which contain the opposite end portions of the 
hinge pin 72, such that the disc 70 can pivot between its 
open and closed position. 
The cage 108 is also provided with an annular groove 

12 in the outer periphery thereof which mates with a 
matching groove 114 formed in the wall of the body 
bore 96. The groove 112 of the cage is sized to normally 
contain the locking ring 66 previously described. The 
locking ring 66 is urged outwardly to extend into por 
tions of the mating grooves 112 and 114 by a plurality of 
set screws 68 arranged in the same manner as the set 
screws 68 of the valve of FIG. 1 previously described 
Thus, the set screws 68, when fully seated, expand the 
locking ring 66 and the combination of the locking ring 
68 and the mating grooves, connects the cage 108 to the 
valve body 90 to prevent downstream movement of the 
cage 108, as well as the seat ring 102. 
The valve 88 of FIG. 6 may be modi?ed to the con 

?guration shown in FIG. 9 and indicated by reference 
character 88A. In the modified valve 88A, the valve 
body 90B is provided with an inwardly extending ?ange 
115 to form a seat ring in lieu of the separate seat ring 
102 shown in the valve of FIG. 6. With this modi?ca 
tion, the valve 88A is the same as the valve 88. 
FIGS. 10 and 11 illustrate a valve 116 which has a 

body 118 having upstream and downstream planar ends 
120 and 122, whereby the valve can be placed between 
pipe flanges (not shown). A bore 124 extends through 
the body 118 interconnecting the upstream and down 
stream ends of the body. A downstream facing shoulder 
126 is provided in the bore 124 to mate with a corre 
sponding annular shoulder 128 formed on the outer 
periphery of a seat ring 130. The shoulders 126 and 128 
cooperate to prevent the seat 130 and anything in 
contact therewith from moving upstream. A suitable 
seal 132 is held in a mating groove in the shoulder 128 
to seal the seat ring 132 in the bore 124. 
A ring-shaped cage 134 is positioned in the bore 124 

in abutting contact with the downstream end of the seat 
ring 130. The cage 134 is provided with bearing grooves 
136 therein facing the seat ring 130 to contain the oppo 
site end portions of the hinge pin 72 of a disc 70, such 
that the disc 70 can be pivoted between open and closed 
positions. 
The cage 134 is seCured to the valve body 118 by a 

pair of set screws 140 secured into threads partially 
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formed in the outer periphery of the cage and partially 
in the wall of the bore 124. Thus, the set screws 140 
prevent the cage 134 and the seat ring 130 from moving 
upstream with respect to the body 118. It will be noted 
that the set screws 140 are extended on axes parallel 
with the center line of the cage. 
The modi?ed valve 142 partially shown in FIG. 12 

includes a valve body 144 having planar upstream and 
downstream ends 146 and 148 for the ?tting of the valve 
between pipe ?anges. A bore 150 extends through the 
valve body 144 interconnecting the upstream and 
downstream ends 146 and 148. The wall of the bore 150 
contains a downstream facing annular shoulder 152 
adjacent the upstream end 146 and an annular groove 
154 therein positioned a short distance downstream 
from the ?ange 152. 
A seat ring 156 is positioned in the upstream end of 

the valve body 144 and is provided with an upstream 
facing annular shoulder 158 on the outer periphery 
thereof mating with the shoulder 152, such that the seat 
ring 156 is prevented from moving upstream in the body 
144. 
A ring-shaped cage 160 ?ts in the body bore 150 in 

abutting relationship with the downstream face of the 
seating ring 156 to support the disc 70 for swinging 
movement toward and away from the seat ring 156. 
The cage 160 has at least one set screw 162 threaded 

therethrough in a direction transversely with respect to 
the center line of the cage in alignment with the annular 
groove 154 when the cage 160 is in operating position 
The screw 162 is used to force a ball 164 into the groove 
154 and anchor the cage 160 against downstream move 
ment in the valve body. 
A slightly modi?ed valve 142A is illustrated in FIG. 

13. In this modi?ed structure, the set screw 162 is 
threaded into a mating threaded bore in the cage 160A, 
on an axis parallel with the center line of the cage in a 
position to engage the ball 164 and urge it into the 
groove 154 to secure the cage 160A to the valve body. 
In this regard it may also be noted that in the event a 
single set screw 162 and ball 164 are used in either of the 
embodiments 142 or 142A, then a single indentation 
may be provided in the body wall of the body bore 150 
in lieu of a groove as previously described. 
Another variation of the valve 142 is illustrated in 

FIG. 14 and is designated by reference character 142B. 
In this valve, a plurality of set screws 166 are threaded 
radially through the cage 160B and are of a size that the 
outer end 168 of each screw 166 can be extended into 
the annular groove 154 in the valve body bore 150. The 
threaded holes 167 through which the set screws 168 
are extended are illustrated more clearly in FIG. 15 and 
16 which illustrate a cross-section through and an end 
elevational view of the cage 160B. These views also 
illustrate bearing slots 170 in the cage 160B facing the 
seat ring 156 for receiving the opposite end portions of 
the hinge pin 72 of the disc 70 for pivotal movement of 
the disc between open and closed positions in the man 
ner previously described. 
Another modi?ed valve 172 is illustrated in FIG. 17, 

18 and 19. This valve comprises a valve body 174 hav 
ing planar upstream and downstream ends 176 and 178. 
A bore 180 interconnects the upstream and downstream 
ends. The bore 180 is provided with an annular shoulder 
182 therein facing downstream to mate with the up 
stream facing shoulder 184 of a modi?ed combination 
seat and cage member 48B. 
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The combination seat and cage member 48B is modi 

?ed in the provision of the shoulder 184 and in the use 
of a sealing ring 186 mounted in a cooperating groove 
188 around the outer periphery of the seat portion 50 
positioned to sealingly engage the smaller diameter 
portion of the valve body bore 180. The cage portion 52 
of the member 48B has the hinge pin bearing areas 76 
positioned to support the hinge pin 72 of the disc 70 in 
the same manner as before. However, in the modi?ca 
tion, three tapped bores 190 are provided in equally 
spaced relation around the cage portion 52 extending 
radially outwardly through the cage portion in commu 
nication with the annular groove 64 surrounding the 
major portion of the cage portion 52. The groove 64 
mates with a groove 192 formed in the wall of the valve 
body bore 180. A lock-ring 66 ?ts partially in the 
groove 64 and partially in the groove 192 to lock the 
member 48B from downstream movement in the valve 
body 174. The ring 66 is held in operating position by a 
set screw 194 threaded into each of the tapped bores 
190. As before, when the set screws 194 are removed or 
retracted in the tapped bores 190, the ring 66 will con 
tract completely into the annular groove 64 in order 
that the member 48B can be removed from the valve 
body. 
A further, slightly modi?ed combination cage and 

seat member 48C is partially illustrated in FIG. 20. In 
this modi?cation, the member 48C does not have an 
armular groove in the outer periphery of the cage por 
tion. Instead, the tapped bores 190 extend throughout 
the thickness of the cage portion 52 to receive a modi 
?ed set screw 194A which is of sufficient length that 
when the set screw is fully seated in the respective bore 
190, the outer end 196 of the respective set screw will be 
seated in the groove 192 of the valve body 174 to an 
chor the combination seat and cage member 48C in the 
valve body. 
Another form of valve constructed pursuant to this 

invention is illustrated in FIGS. 21, 22, and 23 and gen 
erally designated by reference character 200 The valve 
200 includes a valve body 202 having planar upstream 
and downstream ends 204 and 206, such that the valve 
200 is adapted for installation between ?anges. A bore 
208 extends through the valve body 202 in communica 
tion with the upstream and downstream ends 204 and 
206. The bore 208 is of two different diameters to pro 
vide a downstream facing annular shoulder 210 therein 
Also, the bore 208 is provided with an annular groove 
212 therein adjacent to downstream end 206 of the 
valve body. 
A combination seat and cage member 214 fits in the 

valve body bore 208 and is provided with an annular 
shoulder 216 on the outer periphery thereof to engage 
the annular shoulder 210 in the valve body bore 208 and 
prevent downstream movement of the member 214 in 
the valve body. The number 214 provides a seat portion 
218 and a cage portion 220. The seat portion 218 is 
provided with an annular seating face 222 thereon fac 
ing downstream, and a suitable sealing ring 224 is pro 
vided in a mating groove in the seating face 222. The 
seating face 222 is adapted to receive the seating area of 
a valve disc 70. The cage portion 220 surrounds a major 
portion of a seating area 222 and the free ends thereof 
are shaped to provide hinge pin bearing areas 226 to 
receive the opposite end portions of the hinge pin 72 of 
the valve disc 70. The disc 70 is not shown in FIG. 21 
for clarity of illustration. 
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A pair of plates 228 are secured on the downstream 
end of the cage portion 220 by suitable screws 230. The 
plates 228 are diametrically opposed and are sized to 
extend into the valve body bore groove 212 to anchor 
the member 214 against downstream movement in the 
valve body 202. Each plate 228 is sized to be installed 
after the member 214 is positioned in the valve body 
202. 
The valve 232 shown in FIG. 24 utilizes a valve body 

234 having planar upstream and downstream ends 236 
and 238, such that the valve 232 is adapted for use be 
tween ?anges. A bore 240 extends through the valve 
body 232 in communication with the upstream and 
downstream ends of the body. The diameter of the bore 
240 adjacent the upstream end 236 of the valve body is 
reduced in diameter to provide an annular shoulder 242 
facing downstream. 
A ring-shaped valve seat 244 is positioned in the 

valve bore 240 and has an annular upstream facing 
shoulder 246 on the outer periphery thereof mating 
with the shoulder 242 in the valve body bore, such that 
the seat 244 is effectively secured to the valve body 234 
against upstream movement in the event of a pressure 
reversal across the valve. An 0~ring seal 248 is posi 
tioned in a mating groove in the valve seat 244 to mate 
with the body shoulder 242 and the walls of the bore 
240 to prevent leakage of fluid around the valve seat. 
Another O-ring seal 250 is provided in the seating face 
252 of the valve seat 244 to mate with the valve disc 70 
when the valve disc is in a closed position. 
A ring-shaped cage 253 is positioned in the valve 

body bore 240 against the downstream end of the valve 
seat 244 and surrounds the seating area 252 of the valve 
seat. The cage 253 has a pair of bearing slots 254 (see 
FIG. 26) positioned to receive the opposite end portions 
of the hinge pin 72 of the disc 70 for pivotally support 
ing the disc 70 in the valve. The valve seat 244 and cage 
253 are prevented from downstream movement in the 
valve body 234 by a retainer ring 256 in the form of a 
snap-ring which ?ts in a mating groove 258 formed 
around the valve body bore 240. 
The valve 260 shown in FIG. 27 utilizes a slight mod 

i?cation of the body 234 of the valve of FIG. 24. In the 
valve 260, the reduced diameter portion 262 of the 
valve body bore 240 is lengthened as compared with the 
reduced diameter portion of the bore 240 in the valve of 
FIG. 24. 
A combination valve seat and cage 264 slightingly ?ts 

in the valve body bore 240 of the valve 260. The seat 
portion 266 of the member 264 is provided with an 
O-ring seal 268 in that portion of the outer periphery 
thereof which mates with the small diameter portion 
262 of the valve body 240 to prevent the leakage of fluid 
around the member 264. A shoulder 270 on the outer 
periphery of the member 264 mates with the down 
stream facing shoulder 242 in the valve body to prevent 
the member 264 from moving upstream in the valve in 
the event of a pressure reversal across the valve. The 
seat portion 266 is also provided with a seal 272 in the 
seating face thereof to mate with the valve disc 70. The 
cage portion 274 of the member 264 surrounds the 
major portion of the disc 70 and the opposite end por 
tions thereof are shaped into bearing areas 276 corre 
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sponding to the bearing area 76 previously described to 
receive the opposite end portions of the disc hinge pin 
72. The downstream end of the member 264 abuts the 
snap-ring 256, such that the member 264 is prevented 
from moving downstream in the valve body 234. 
Changes may be made in the combination and ar 

rangement of parts or elements as heretofore set forth in 
the speci?cations and shown in the drawings without 
departing from the spirit and scope of the invention as 
de?ned in the following claims: 
What is claimed is: 
1. A swing check valve, comprising: 
a body having a planar upstream and downstream 

ends and a bore therethrough interconnecting the 
upstream and downstream ends; 

a valve in the bore; 
a disc sized to mate with the seat; 
a removable ring-shaped cage in the bore supporting 

the disc for pivotal movement toward and away 
from the seat; 

means for securing the cage to the wall of said bore 
against upstream and downstream movement, in— 
cluding mating grooves in the outer periphery of 
the cage and the wall of said bore, and means ex 
tending into said mating grooves; and 

wherein said first mentioned means includes a mem 
ber threaded into the cage holding the second men 
tioned means in said grooves. 

2. A valve as de?ned in claim 1 wherein the seat and 
cage are one member. 

3. A valve as de?ned in claim 1 wherein the second 
mentioned means is a lock ring. 

4. A valve as de?ned in claim 1 wherein the ?rst 
mentioned means comprises at least one set screw ex 
tending parallel with the center line of said bore. 

5. A valve as de?ned in claim 2 wherein the ?rst 
mentioned means further includes cooperating shoul~ 
ders on the outer periphery of the member and the walls 
of said bore, with the shoulder in the bore facing down 
stream. 

6. A valve as de?ned in claim 1 wherein the seat and 
cage are separate members, and wherein the ?rst men 
tioned means further includes mating annular shoulders 
on the seat and the walls of said bore, with the shoulder 
in the bore facing downstream. 

7. A valve as de?ned in claim 1 wherein the seat is a 
part of the body. 

8. A valve as de?ned in claim 1 wherein the second 
mentioned means comprises at least one ball. 

9. A valve as de?ned in claim 1 wherein the ?rst 
mentioned means comprises at least one set screw ex 
tending at right angles to the center line of the bore. 

10. A valve as de?ned in claim 1 wherein the ?rst 
mentioned means comprises the threaded portion of a 
set screw and the second mentioned means comprises 
the end portion of said set screw. 

11. A valve as de?ned in claim 2 characterized fur 
ther to include a sealing ring around the seat portion of 
said one member positioned to sealingly engage the 
walls of said bore. 

12. A vlave as de?ned in claim 9 wherein there are 
three set screws equally spaced around the cage. 

* 4! 4‘ ll 1* 
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